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This report is in two parts., Part I deals with the relationship of the land-use
. i Y A )
)Myfyw tw&« m'r&m}(me; ,émfwz
patterns of the principal cereal grain %‘ in the biological warfare (BW)

target regions of the USSR to the magnitude of local targets, in terms of vulnerable
grain expressed as percentages of the total production of the USSR, Part ITI deals

: s harad”
with the probable spread of infection eépemeadwmests from foci of primary infection.
‘ A

1 5 i

Part T is based on the la‘test\g)vmt acreage statistics (available those for

1933, a climatically normal year. The total acreage presently aseeded to grain croms
Ak , —

and its distribution by regions #s still much the same, The 1938 pattern is thersf!
A A

fore believed to be satisfactory for the purposes of this remort, although the 1928

figures are only approximately applicable to present conditions and are subject to

revision,

Part IT is based 1argely on case hlstories of stem=rust snread from infected

Mwm '

barberraw the US. The spread of infection from the more or less
A A

concentrated yet limited foci of barberry bushes bears a very uncertain relation to
the spread of infection from the larger and originally more diffude centers developing
from feather-bomb drops. A great many factors are involved, and the dats now

/ available are not adequate to assess these factors, Tt is therefore irmossible &t

! ok ik
'/ present to calculate with accuracy the area in which a crd‘é loss cEMEUNENNRE i
A

P v

j/ occur as a resu't of rust spread from a successfully established infected aren,willi-
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Suppary
in the USSR in which

AR biological warfare (BW) targets are located in the southern part of
- MruFus
European USSR and in a narrow belt of Asiatic USSR extending eastward from the UralA
§ t T h

to the Altai Nountains. In this report the surplus of European USSR are

divided into three regions according to their principal crops: Region I, w:mter —

*¥ * “bw:z. A“m'
wheat,\ and bsrley, Region II, spring wheatA and Region ITI-A, Arye/[ and Oﬁ‘ From a

statistical analysis of the land-use patterns and production of fhew’(:erget grains in

MWI it 1is possible to

the emed® administrative ewmees in each of these regions)-a—n&mh—a!e-éeeeri%eé

indicate the degree of vulnerability of target grains in the wmmik administrative

w dutriod

and the statistical chance of making a direct hit with a single

‘ e Errpase WSSk
munition, Statlgtically, the chances range from 4 percent in Groznyy%:%
y - b ks DA

& - o - .
. percent ;p"Nikolzgev Oblas}g Oiwiously, a BW sttack would be more successful in

‘é ! ) ,,' " 3
4\ {Fhose areas where the proportion of target grains is highest, “ry I

g g/ ’R Complete and unqualified reliance should not be placed on the statistical

approach to land use, because certain known physical features limit crop area and

) - QE,M/MM WSS,
\g production in parts of every region, Thus the avoidance of mountainous or wast&
“ W "“"#u.. wtfuj(. va‘r. /P :.ru»IT @Lﬂf‘iﬁ"‘f 1

" ¥\ areas in sn-eblews with an over-all statistical cha.nce of a direci, hit of 22 percent
' nA “H 7

Mtr\‘czxe_,
would iwddeste the probability considerably., A study of aerial photographs should

o .
: indicate some of these areas to be avoided, Certain qualifjlng factors are herewith

Q‘gcons:uiered in comnection with the analysés of the statistics of land use.
- tod et nge” aan ‘
*‘ The terms "wlnter whea‘t." 3 applied to varieties seeded in the fall and harvested

prve
”ﬁ

e spring and harvested in

\ during the following summer, Spring wheat A“ seeded
- ,4/ ) iy A~
%3 thec\ppme@dqabneﬂéléhé‘@llbswogﬁzq SE1&-RBPTOT 5 - v
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A study of the famine that occurred in }932-33 indicates that it is possible
& N s

i - whod " g g

for a rust epidemic to apwmead over parts of the southern surplus Megions in
A

European USSR. The same study shows that Soviet crop requisitioning for nonfarm

uses and exportation remained unchanged in ¥R spite of famine and starvation on the

‘country's farms.

Assuming that a BW attack is possible and that 1t can be directed toward areas
of highest vulnerability, its success will depend on the extent of the rust‘spread

grids and the intensity of destruction within these grids of wheat, rye, barley,

andf)ats in the suz'rlus,;'egions at the time of the a.ttacjcj
T ‘

' (\/ Of 1,528 case histories of stem-rust spread from infected barberry bushes in

the US, 132 cases showed damaging effect in excess of 1 mile from the focus of in-

3
fection, and 28 cases were dramatic, with the Jgiispread ranging up to 2,26C

A4

square milegy with heavy damage occurring up to 250 square miles, $ke-review of
h Yy

A .
these cases, with their inherent and admitted limitations, show§ positively that under

a wide range of conJitions as to terrain, geographic locatiomn, and season a

destructive spread of varying extent will occur when a central source of inoculum

B -
is established, 'Research now complete indicates that heavyada.mage in excess of 1CC

square miles can be expected from each focus of stem =rust infection that is

M,,»ﬂ“

established unc:jigr fanrgb;Le cénqations.

gt .
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PART I -
/

.
DATTERN OF IAND USE TN RELATION TO am , GRATNS TN THE USSR

A, Introduction.

There is no single pattern of land use in the USSR, There are nearly as many
patterns of land use as T are oblasts, krays, and other administrative districts.
For the cereal grains =-- wheat, rye, barley, and oatg -- these vairying patterns are
indicated by statistics for the seeding and productj:on of these grains, district by
district, In this report,‘ statistics for seeding in a district are g_iven as a per—
centage of the total area of the district seeded to ‘the specified grains, .and’

&

statistics for production in a district are given as a percentage of the total WE6R-

production of the specified grains.

The cdnsolidation of such seeding and production statistics for cereal grains,
which are all vulne;‘ab]e to & certain strain of stem';ﬁ.st, serves to indicate the
percentage chance of a direct hit being made by any single E-72 feather-bomb dron.

It also serves to indicate the magnitude of local targe‘ts.

The last reliable official Soviet acreage statistics 0;1‘ the 'bawaf small
'

administrative districts are those of 1938, These smewsme data that have been used by
the US Department of Agriculture in plotting conventional dot maps to show the dis-
tribution of grair.ls and otherv crops)rarg V\E: on which the. deductions made in
this report are based, There are no official qorresponding production statisties, The
‘y.ear 1938, howevédr, was an average yaar)with father good growing conditions in North
Tkraine but dry in e Sox:c’l;;lfraine.s‘h. The custo:rﬁary spring drought crept up the

Volga River, and, early in the summer, hot winds swept across the Caspian Sea, reducing

‘what otherwise might have been a bumper crop* On the whole however, whather conditions

T R . -(‘?r :
P ,

* The author of the land-use part of this report travmed‘ihrox.gh these regions in

1938 appraising the agricultural situation in the USSR for the US De*)artment of
Approved For Release 1999/09/21 : CIA- RDB?QT01 49A000300050001-8
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during the growing season, which largely determine yielf’were about average,
Therefore, in order to obtain an expression of gquantity, or production, for each
of the four cereal target grains in each oblast, kray, or other administrative

G b

_memsisoogm, Lhe acreage seeded to each grain in each such “esmiwesy has been

A 5‘/‘5‘74.

multiplied by the average yield of each grain for that 4essiiewy expressed in centners
swited. o He 1438 M&%&

per hectare.* In Table 1,%¥* pro uction bases are shown, All computations and, in

some cases, estimates were adjusted to conform with 1950 boundaries,

While the data used in this report are based on the 193¢ land-use patterns be-
cause 1938 is the last year for which published data are availablé on a detailed
regional basis, it is b&lifed that éhifts in acreage during the past 14 years have not
been sufficiently great to regder the 1938 acreage and the computed production bases
invalid forvthé purposes of this report, The total acreage seeded to grain crops is
not materially differenﬁ now from what it was in 1938, and distribution by regions
is much the same, There have been some shifts among grains, such as a tendency to

stress bread grains as against feed grains and to plant rye rather that wheat ome

regions, but, generally speaking, these shifts have for the most part taken place within
4it.
the potential target areas, the majoT surplus regions, Therefore, the 1928 pattern is

still believed to be a reaiistic one, Thére has certainly been no shift iﬁ the
whkather pattern, and the use of average yields mives a basic picture of what may be
expected under normal conditions as well as a point of departure for comparing the
effect of annual fluctuations in weather and other growing conditions onrproduction
in other years,

In several treatises the vulnerability of Russian grain to BW attack has been

analyzed in considerable detail, and certain ﬁotentialltarget areas have been in=

. ! e~ v
¥ A hectare equals 2,47 acres, and a Sovig}/ceﬁtﬁer equals 22C, 46 pounds (or 2.€7
bushels of wheat, ushels of rye, 4.59 bushels of barley, and 6,89 bushels of

__
- oats). -'“”

*%  Table 1 follows on p. .
Approved For Release 1999/09/21,:
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: dicated., It is & ma}ter of record that in 1938 the territories now comprising
the USSR seeded 92,7 million hectares to thé four cereal target grains — wheat, rye,
barley, and oats — and that 74.2 million hectares, or 75.£ Percent, were seeded in
European USSR, while 23.9 million hectares, or 24.2 percent, were seeded in Asiatic
USSR,

Under normal growing conditions the 75.8 percent of the total acreage of the USSR
seeded in European USSR in 1938 would have accounted for 76 percent of all the cereal

target grains produced in the USSR in that year, including 9 percent of the winter

v v v

wheat, 49 percent of the spring wheat, 93 percent of the winter rye, 83 percent of

v (awe Toble 1),

the barley, and 76 percent of the oatsA Likewise under normal growing conditions

the acrezge seeded in Asiatic USSR in 1938, 24.2 percent of the total, would have

v ‘ .
accounted for 22 percent of all the cereal target grains produced in the USSR in that
v’ v

year, includmg 10 percent of the winter wheat, 51 percent of the spring wheat, 7

v v ac T ),

percent of the winter rye, 17 percent of the barley, and 24 percent of the oats

B_.gig_ﬁ__f_ﬁz_.umgn

$ surplus egions of the

" European USSR and in a bllt of Asiatic USSR between the parallels of 45 and 55 degrees

A

north latitude extending from the Ural Mountains eastward to the Altai Mountains.

s

W"’
3SR are located in the scuthern part of

)

There ;re various ways of describing these European and Asiatic *urplu;regions
iﬁ which growing grains may become logical targets for BW attack, If the attack
is to be made with tse of E=73 feather bombswhich are carrying si:ores of rusts tha.t‘
will attack wheat, rye, barley, and oats separately or in combination, it is not

l target

necessary to consider separately the/ A\l potentialities of the area seeded to each

grain, For the purposes of this repoff, European USSE has been divided into three
. \

regions based on land use (see the mag)

s o

bebey -
Approved F, l; eleas€1999/o 79T01149A000300050001-8
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Region I, in which winter wheat is the most important erop and barley is

second in mpor’ca.nce'; Region II, in which spring wheat is the most impartant

”

crop; and Region III, in which winter rye and oats are the importent crops.

The sufi)lus'/ y region‘ of Aslatic USSR, in which spring sheat
%""&qi oats are the important crops, will be designated, for the purposes of this
report, as Region IV,G»:T 0[4 W T 72& /"“"7")'
.7 ) R ‘.
Ninety-nine of the varying land-use patterns of these regions are inlicated
in the tables of the Annex, The Statistlcal Basis Ind‘iea’cing the Land-Use
NS ' '
Pattern and Distribution of Grein Production in Specified Administrative Districts
I~ of the USSR,* Tablegl to 87, inclusive, being devoted to Buropean USSR and
- € + 17/
Tables 88 to 99, inclusive, to Asiatic USSR. In each 4 the total area of
~ each district is ’ given, as well as the aree seeded to each of the target grains --
winter wheat, sp¥ing wheat, wihter rye, barley, and cats -- add the total area
N '
‘seeded to these target grains, together with the percentage that each 4uch
7&&“" R for
ares is of the total area of each district. ” percentages W Furopean USSR
are also indicated, in black, on the map F in each
~~ ‘
corresponding district that is jshown, The tebles in the Ammex also give the
~ production of each target grain and the totel of these grains, as well as the
o’
~ percentage that ea.ch‘ such production is of the @ total production of th.e corresponﬁiﬁgg
i grain in the USSR. These percentages. for Buropean USSR are alsc indicated, in
“\ red, on the map in each corresponding district that is showm. '

¥ Following p- J beks.ae

Approved For Release 1999/09/21 : CIA-RDP79T01149A000300050001-8
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‘ Thes? regions, show perceptible differences in land-use patterns, but, in

A

reR,ity, adjoining regions tend to merge and are not sharply delineated as
/4 l{ilx‘ tﬁ»ﬁﬂr /')-(«é-i i
indiceted on the map for Furcpean USSRH. A the broad

characteristics of €ach region, SRR

in Region I.
Region I is the winter wheat and barley region, s surplus region, of

Furopean USSR, including parts of West and North Ukra.ine, all of oou’ch Ukraine,

m E‘{ruru«b{‘& P 1 ‘
the Moldavian SSR, Crimesa, and the North Caucasus F /I:.nter wheat is the
* A -

most impor’te,nt of the target grains in Region ’ Winter rye is generally the

A\~

second most important crop in West and No¥th Ukraine, although barley follows
winter wheat in order of importance in South Ukraine except in Voroshilovgrad
and Stalino oblasts. Spring wheat is the least important "carget grain in this
reglon.

Under normal growing conditions the acreage seeded in the potential

target area*¥* of Region I in 1938 would have accounted for 23 percent of all

the target grains produced in the USSR in that year (see Teble 1). The region

v v

would have produced 62 percent of the winter wheat, 5 percent of the spring

v v v’

wheat, 12 percent of the winter rye, 42 percent of the barley, and 10 percent of

the oats. Under normsl growing conditions the bread-grain production of the

v

potentlal target area of Region I in 1938 would have been 24 percent of the total

bread-grain production in the USoR.
A MM u’r /to
- *The North Caucasusjsses couprises Krasnodar and Stavropol' krays, Gpenyy
Oblest, and Dagestan ASSR - ok
Ismail’ Oblast (in outh U"kra.:.ne) s :Ln which ba.rley is the most importent
target grain, is the single exception.
¥% In Rggion I, three dis’crﬁs lie outside the potential target area of a
obable BW attack on gains: e Transcerpathian Oblast #& in the west and
&Groznyy Oblast and Dages‘ban ASSR in the southeast.

Approved For Release 1999/09/21 : CIA-RDP79T01149A000300050001-8
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In that part of the Ukraine which is included in Region I the statistical

v

approach to the pattern of land use indicates that,‘for example, 58 percent of the

total area of Nikolayev Oblast was seeded to the four cereal target grains (see the

ooed T 13 an N Ay ),

map‘§\ The distribution of acreages in Nikolayev Oblast is fairly uniform, If it is

assumed that the grain rust spores disseminated from a single E-73 feather-borb drop

have an initial spread of 10 square miles, it may be construed that some-spores from

v

a single feather=bomb drop in Nikolayev Oblast would have more than a 52 percent
chance of hitting one or another of the four cereal target grains,

Conversely, as indicated on the map, the statistical chance of making‘a direct
. . » /
%’ﬁ*gjei‘lfekc?é&ﬁgogﬁ&&% T is only & percent,

Bit,dn the Trangecr é&%%é?sﬁzﬁ%m-
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herefore.—nre Tiot: im:“]:ﬁded ‘;;rg"‘fhmﬁ"ss"iﬁﬁ a5

o bery-—herefor - TR .

& obvious that an attempt at a BW attack on the grain growin%‘\ dmuwiviewr would not be
worth while,

There are three districts in Region I in which the statistical approach to

e =

land use is not directly valid, In the southern part ofACrimea there is a range of
low mountains where the use of land for field-crop production is negligible. TIn the

area north of these mountains the chance of making a direct hit is greater than the

»

28 percent indicated on the map for tht:/‘@blast as a whole,

The two other questionable districts in Region I are Krasnodar Kray and
3 LI,
h&w& f‘f Mm )&4’\4«&9 \/
Stavropol! Kray., TFor example, Krasnodar Kray (see the mapA has a total area of &.5

v

million hectares, of which only 2,4 million hectares, or 2% percent, were seeded to

target grains in 1938, These target grains, however, are distributed throughout the

v v

general seeded acreage of only 3,8 million hectares, or #S’percent of the total area,

v

The seeded area lies north of the Caucasus Mountains, which occupy 55 percent of the

;
r

whole area of the bhkray. Outside the seeded area the land of the kray is occupied by
orchards, meadows, pastures, and agricultursl wastj:land. It is not possible at ; '

this time to delineate the land=-use pattern wrthln the limits of the total seeded area,
Gt Tho sonp bl Tp{*&}- i T Brviicy) v
Stavropol! KrayAhas a total area of 7.66 million hectares, of which only 2
million hectares, or 26 percent,were seeded to target grains in 1928, These target

3.1

Vgrains , however, are distributed throughout the general seeded acreage of only ek

million hectares, or 41 percent of the total area, lying in the west-central part of
; ~

the kray. A large percentage of the kray is occupied by the Caucafius Mountains to the

|
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gouth and by arid wastes to the northeast. .It is not possible at this time to
delinate the land-use pattern within the ljmits’of the total seeded area,

.Although in each of the several oblasts of the Ukraine, as well as in
the Moldavian SSR, the statistical approach to iand[se indicates in a rough way the
chance of making a direct hit by an E-73 feather~bomb drop, Ananalysis of aerial
photographs may indicate, in some instances) localities to be avoided in a bombing
sttack, thus increasing the chance of a hit.

2, Beglon II.

" Region II is the spring wheat region, a surplus region, of European USSR,
including the oblasts of Rostov,* Stalingrad, Saratov, Ul'yanovsk, Kuybyshev, and
Chkalov and%}\ss:ﬁ. Spring wheat is the most important of the target grains in
Region II, Rye is second in importance except in Rostov Oblast, where it gives
place to both barley and winter wheat. Except in Rostov Oblast, winter wheat is
an unimportant grain, Oats are relativel important in Rostov and Stalingrad
}é.asts but are third iﬁ importance in the northern oblasts, Barley is significant
only in the south,

Under normal growing condition:; the acreage seeded in the potential target

v~

area of Region IT in 1938 would have accounted for 14 percent of all the target grains

produced in the USSR in tha‘g year (see Table l). The region would have produce%&’%

v —= v
percent of hhe spring wheat\ 4 percent of the winter wheat)lé percent of the winter
™ - -

4

rye, 11 percent of the barléy, ‘and 10 percent of the oats, Under normal growing

conditions the bread;-\grain production in the potential target area of Region II in

v

193¢ would have been 16 percent of the to"bal breadxgra.in production in the USSR,
L

e
¥ Rostov Oblast is conventionally considered &s part of the lLower Don—NortE(J’?}m
Caucasus Economic Region, In this however, Rostovy is fwith £
because sprinf wheat is the dominant peeded grain in

re A
79T01149A000300050001-8 - W
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The statistical method of describing the pattern of land use in the

individual administrative districts of Region IT loses much of its usefulness be-

cause a considerable part of each of the territories is made up of wastiJ land or land

on whig target grains are seeded on scattered acreages, The greater part of the
region is adjacent to the vast Asiatic desert, and light rainfall and chronic drought

have tended to crowd much of the agricultural production against the wiSEEErE

/}'77; Juf:rxf.

‘western boundgry/\

For example, Rostov Oblast (see the ma

v

area of 10,45 million hectares, of which only 3.13 million hectares, or 30 percent,
were seeded to @et grains in 1938, These‘target grains, however, are dis-

v
tributed primarily throughout the general seeded acreage of only 4.64 million hectares,

v

or 44 percent of the total area, lying chiefly in the western part of the oblast.

The eastern part of the oblast is largely land unsuited to profitable field-.crop
production, and see‘ed acreages are widely scattered, The land-use pattern of this

. + . '

‘oblast is varied, with barren stretches gn the area of the city of Rostov and in

other scattered localities, It is not possible at this time to delineate the intricate

land-use pattern within the limits of the total seeded area, Similar land-use patterns »
; .

prevail in the oblasts of Stalingrad, Saratov, Kuybyshev, and Chkalov.
’ - I (
(tee The amnp #d- Tobl 30 e Koy
In the north, Bashkir ASSR has a total area of 14,35 million hectares, of

V/. .

which only 2.6 million hectares, or 12 percent, were seeded to target grains in 193¢,

Thesé target grains, however, are distributed largely throughout the general seeded

v

acreage of only 3.5 million hectares, or 24 percent of the total area, concentrated
L

in the western and northwestern parts of the republic, About 76 percent of the
republic is mountainous or covered with forests, pastures, and other land areas not

wel]'.’suited to fieldmcrop production,

0L
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3. Ezgigzl_IlI

Region III, in which rye (almost exclusively winter rye) and oats are the

4
Anes-

predominating crops, is made up of 2 normslly ? surplus‘;'egion (TII-A) in the
o USSR :
southAand a normally g deficit region (III-B) in the north.
Y J o

a, Region III-h.

Region IIT-A includes ‘éll of West Ukraine (except the Transcarpathian
and Chernovitsy ‘Aiasts)j' the North Ukrainian oblasts of Zhitomir, Chernigov., and
Suxn}:)‘ as well as the northern part of Eiev Oblastfof North Ukraine. It alsode
includes the Central Agriculturai (Black Soil) ﬁegion,* as well as Chuvash ASSRE and

r

g — a
Tatar ASSR, This r urplus region 1is characterized by winter rye Tnsdwe the most -
ot A
important of the‘arget grsins. The second most important crop is generally either
winter wheat or oats, ~In North and West Ukraine,&zarley tends to be a rﬁore important

crop than spring wheat, whereas in the Central Agricultural {Black Soil) Region the
/

reverse tends to be the case,

Under normal growing conditions the acreage seeded in the potential target
' %

srea of Region ITI-A in 1938 would have accounted for 18 percent of the production

of 211 the target grains produced in the USSR in that year (see Table 1), The

/

region would have produced 15 percent of the winter wheat, 9 percent of the spring
/ % v

wheat, 30 percent of the winter rye, 10 percent of the barley, and 20 percent of

the oats, Under normal growing conditions the bread-grain vroduction in the potential

target area of Region ITT=A in 1928 would have been 18 percent of the total bread-

grain production in the USSR,

in
The land-use pa’cternﬁ most of the eastern half of Region IIT-A is more

or'less similar to that of North Ukraine, The country is generally open steppe with

¥ The Central Agricultural (Black Soil) Region includes the oblasts of Bryansk,

Kursk, Oreld, Voronezh, Tambov, and Hmme Penz& and Mordyin ASSR.
Approved Fd¥ Release 1999/09/21 :gé;RDPmTobumy
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PR o
seeded acrages fairly uniform in their distribution, bat wooded areas are more

v

frequently encountered than in the south, Fursk Oblast presents at least a 27~

Y

percent statistical chance of a direct hit by a feather-bomb drop; Voronezh, 21- ‘

\/ 2ol

percent; Tambov, 24-percent; Penzh, 33~percent; and so orn. Toward the west the

region is more heavily wooded, and the statistical chance of making direct hits on the

v

oblasts in this area becomes less than in the east —— Chernigov, 23 percent; Zhitomir,

Y v

23 percent; Rovno, 22 percent; and so on,

v

Summarizing the situaticns in the gmmim s*urplusilftegidnrs I, TI, and IIT-A,

A

under normal grawing cénditions, the acreages seeded in the rotential target areas of

v

these three regions in 193¢ taken as a whole wouldlha've accounted for ’ 55 vercent

afget grains -- wheat, rye, barley, and oats == produced in the

. » e
USSR in that year (see Table 1). The three regions would have produced 81 nercent

e v

of the winter wheat, 41 percent of the spring wheat, 57 percent of the winter rye,

/ v a

6/ percent of the barley, and AC percent of the (ﬂ,ts. TUnder normal growing

of the four

conditions the combined breadigrain production in Regions I, II, and III-A would

have been 59 percent of the total bread-grain production in the USSR.

’

This vast surplus region, which is the primary target for a BW attack

_———

on grains, has a total area of 775,%@ square miles, of which 318,4CC square miles,
A ok

or 41 percent, were under field-crop production in 1938. Wheat, rye;Ao S et
v

Sambey were seeded on 215,3@(‘ square miles, or 28 percent of the total area,
Although,’as pointed out in the discussion of Region II (the spring
wheat region), the statistical approach to employing the land-use pattern as an in=-
dication of the percentage of chance of making a direct‘hiﬁ on one or another of the
’targe‘b ~grains by any single feather-bomb’ drop is, in some cases, invalid, nevertheless

it would be the grain growing on this 28 percent of the total area of Regions I, II,

afpproves EnnReleasé 1999/6812Y : 1GIAsRORTAERT149A000800p50004<¢ for a BW attack. In

1
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the Ukraine and the Central Agricultural (Black Soil) Region the chances are
- .
considerably more than 28 percent. By avoiding the mountains and waste land 9

sreas of the North Caucasus regiong§, the valleys of the Tower Don and the Volg

a
=8 q
rivers, and the mountainous and forested areas of the Ural§ Regibn’, the chances of 7

meking a direct hit would aleo be greaterl than the ZSE—perc;ent average for Regions

I, II, and ITI-A,

The ”dis‘cricts in E‘rair} bsen I1T-B, on the other hand,

offer relatively poor targets (less than a 28-percent chance) for succes&ful

feather-bomb drops, Vast forests ‘ cover the northern part of this whole region,

and south of these primeval forests the region is characterized by marshes, pastures,
-’ . '3

and wooded areas, which in many oblasts are more*unlform&ly distributed than are

cultivated areas, Often these cultivated areas appear as "islands" scattered

irregularly throughout lands that are not well suited to production.

|F shows only part of §#

/he northern limits of WENEENSM cxtend sbove the Arctic

AT ?

Circle, Region III-B includes the Northwest” Teonomic Region with I_eningfad as a

F ¢

center; Northern Furopean USSR with Arkangel'sk as a center; the Baltic":l\ ﬁégion;
Belorussia (west and east); Industrial Concentration B in Central Furopean USSR with
Moscow ag a center; Velikiye Iuki Oblast in the west; Kirov Oblast, Chuvash ASSR,

and Méri’ ASSR in the east; and, finally, Udmurt ASSR and Molotov Oblast in the
EW\MJO
northern part of the UralsRegion.

Under normsl growing conditions the acreage seeded in the potential

/

target area of Region III-B in 193¢ would have accounted for 22 rercent of all the

/ Yy
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target grains produced in the USSR in that year (see Table 1). The region

v Ve
would have produced 9 percent of the winter wheat, 8 percent of the spring
v v v
wheat, 36 percent of the winter rye, 19 percent of the barley, and 36 percent 2},‘

the oats. Under normal growing conditlons the bread-grain production of the

v’

potential target ares of Reglon III-B would have been 18 percent of the total
bread-grain production in the USSR.

The terget potentialities of Region III-B are poor, with the ex-

4

ception of Tuls Oblast, with a 29-percent statistical chance of a direct hit on

one or another of the target grains by a feather-homb drop, and Ryazan'

/

Oblast, with a 3l-percent statistical chance. Smolensk Oblast presents only a

/

A9-percent statistical chance of & direct hit by a feather-bomb drop; Kirov,

4 v v

15-percent; Minsk, 16-percent; Moscow, 9-percent; Kalinin, 1l-percent, and so on.

4. Region IV (Asia.tic USSR) .
' MW&» o ‘,r{“?/’

The chief grain—producing region of Asiatic USSR,

relatively narrow belt extending from the fobthills of the Ural Mountains east-

ward to the foothills of the Altai Mountains.

I includes

all administrative districts for which data are given in Tebles 88 to 99,

inclusive, in the Amnex. For the most part, this surplus area lies in the

' .

' -
West Siberia‘ Economic Region. The remainder of Asiatic USSR (no’c included in

Amd,/;\
Region Ivj comprlsing most of the Central Asis, East Siberia. and Far East

\

Economic Regio is deficient in the production of a.lg:/ grains. Neither Region

IV nor the remesinder of Aslatic USSR 'which is not included in the tables in 3

S R i S o oA S NS Yo

T B
p——

p I ?ﬁ z
the Annex/')” 1s shown on the mep in this report, as “mgn of grainStherein is

Approved For Release 1999/09/21 : CIA-




- often discon’cinuous and is dispersed to a degree that mﬂ:es—grms—
A

unsatisfactory targets.
Region IV irregularly follows the 55ph parallel of north
lstitude and includes Chelysbinsk Oblast end the southern part of Sverdlovsk

. 5 . .
Oblest of the Ura.iEconomic Region. It also includes Kurgan Oblast; ‘the

w
sothern part of Tyumen Oblast; parts of Omsk, Novosibirsk, and Kemerovo lasts;

as well as the northern part of Altal Kray of the West Si”beria‘ Economic

Region. The #® belt also includes North Kazakhsten '-'———‘\“—*——}

Approved For Release 1999/09/21 : CIA-RDP79T01149A000300050001-8
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Oblast and the northern parts of“‘«'us;canay, Kol%\het@?, and Pavlodar oblasts of
Kazakh SSR, |

Under normal growing conditions the acreage seeded in the potential target
area of Region IV in 1938 would have accounted for only 13 percent of all the‘target

grains produced in the USSR in that year (see Table 1), The region would have vro-

}g'/‘\\-' B —— S a ﬁ\\ v’ -
duced”¥3/ percent of the spring whe;‘:@: percent of the winter wheat,; 5 percent of

v ’ TV

the winter rye, 4 percent of the barley, and 16 percent of the oats, Under normal

goowing conditions the breadegrain production in the potential target area of Region
IV in 1938 would have been 13 percent of the total bread-grain production in the TSSR.
Many of the rivers traversing Region IV take their rise in the Kazakh
P
tablé land and flow north to the Arctic Ocean, During part of the year thelr mouths
v
are frozen, and their waters back up into the area of the surplus belt, creating ex-
tensive marsh lands bordered by areas suitable only for the production of grass.
In fact, much of the grain cen be grown only on "islands" of tilled land where the
water table is sufficiently low to admit cultivation of field crops. Grain is grown
extensively in the foothills of the mountains bordering the belt on the west and east,
~~
as well as in favorable valleys of the tabls/}ands to the south.
The statistical method of indicating the land~use pattern is of questionable
utility in such cases as Tyumen Oblast with O.7 percent of the total area seeded to

v 4

target grains in 1938, Sverdlovsk with 4 percent, Kemerovo with 2 vercent, Kustanay
with 3 percent, Kokchet?q/% with # 4 percent, and Pavlodar with 3 percent,

From dot maps based on seeded areas in 1938, it appears that the spring

wheat and oats acreages in Kurgan Oblast are fairly evenly distributed. In FKurgan

-13 -

, L - :
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OblastA with a total area of 7.11 million hectates. only 1.74 million hectares were

- / v

undex_-*aréet grains in 1938 as follows: spring whea’a, 1/ percent; winter ryeJ 3
percent;%arley) 1 percent; oats, 6 percent; or 24 percent in all. Statistically,
the grain in this otlast offers a fair target to a feather-bomb drop with a 24-per-
cent chance of a direct hit, Grain in Nerth Kazakhstan Oblast and the southern part
of Omsk Oblast appears to have a concentration about the same as that in Furgan.
There is thus a strip of fairly heavily concentrated grain acreage extending about
600 miles from €5 to 75 &egrees east longitude and 150 miles wide éxtending somewhat
north and south of 55 degrees north latitude, or 90,000 square riles in all.

(s Teblee 987 0T R, , 2

There appears to be considerable grain in Altai Fray, which has a total area

A

of 26,16 million hectares with a total seeded acreage of 3.9 million hectares, or
/ ,
15 percent of the total acreage. Scattered throughout this total seeded acreage,
3,3 million hectares were seeded to target 4 grains in 1938, largely in three river
valleys some distance apart.' Tt is questionable whether the grain in Altai Kray

or in any other part of Asia, except in the limited belt indicated sbove, offers

a worth-while target for a BW attack on grain,

Tcent of all the target grains grown in the USSR are produced
in other parts of AsiaA in scattered areas throughout East Siberia and the Far Fast,

in and about the oases of Ce_ntral Asia and South Kazalkh SSP) or in Transcaucasus,

- These areas probably are of only secondary interest or of negligible value from the

point of view of BW attack,

B. Famine of 1932-33. 1/*

available

There is atitedeiamei-wbiliiiisom,, no authentic information

" ineaigiwey: rolative to the extent of stem-rust spread from a”single focus of

# Tootnote references in arabic numerals are to sources listed in Appendix C,
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AN Y

infection in the USSR or relative to the degree to which any rust damage has re-
duced yields. Cttochhlller, the former Agricultural Attach® of the Geman Frbassy
in Moscow, in discussing the agricultural cfisis of 1932-33, which was attended by
famine, mentions a stem-rust epidemic in that year in certain areas of the USSR.
Since there has vbeen considerable confusion in the minds of certain analysts as to
tﬁe cause of the famine of 1932-33, the followingb discussion is given in some detail.
To understand the famine of 1932-33, it is essential to know that in 193C=-21
grain production was "good" -- reported at 82.5 million metric tons, from which the

Soviet fovernment procurfed 22,1 million tons)or 26,5 percent, leaving 61.4 million

)

-

tons on farms. The deduction of the 6 million tons that/\eure exported from the
government's poocurement of 22,1 million tons leaves the equivalent of 16.1 million
tonsfgr nonfarm utilization.

In 1931-32 there‘was a €rop failure. Gen»erally unfavorsble growing conditions,
including drought and hot winds from the Asiatic desert, destroyed a large part of

Ec‘»ﬁww;-&

the production m in the Volga Valley, in the UralsRegion, and in West Siberia,
Total g’rain production droipped to an estimated 66.1 million metric tons, In spite
of the poor harvest the government exacted deliveries from farmers amounting to
22,8 million tons, or 34.5 vercent. The gbvernment exported '4.8 million metric
tons of grain that year, which, deducted from the procurement of 22,5 million tons,
leaves the equivalent of 18 million tons for nonfarm utilization. Because 22.8
million tons. had been procured by the government from a production of 66.1 million
tons, only 43.3 million ‘tons were left on farms as compared with 61,7 millionb tons

in 1930-31, Although famine conditions were not reported, the populations of the

chief agricultural regions were faced with the problem of mere existence. TFarm stocks

- 15 -
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were depleted. Considerable numbers of livestock, including draft animals, were
glaughtered, and'in some areas farmers were forced to eat some of their seed re-
serves, Tt 1is reported that whole villages migrated from the worst stricken areas
to seek better living conditions.

. The seeding camnaign for the harvest of 19\32—3?. was handicapped by 2 shoftage

-

of manpower and draft animals, There was also a shortage of seed because some had /ﬂ'

L

=33 nd
been consumed, The total grain acreage dropped 4.5 percent below that of 1931/1 The

drastic steps taken by the govermment in foreing excés:sive deliveries of grain in
1931-32 had greatly lowered the morale of the peasant§, The hast ily»established
collectives were poorly manag@d and badly organized.* Work inkcollective fields was
‘poorly done, and the peasants tended to concentrate their energies on the cultivation )
of their own garden plots. Because the peasants could not or \ivéuld not cone with the
situation, weeds gained the uoper hand, snd often it was impossible to identify what
kind of grain had been seeded in a field.
' were v

There also heavy harvesting losses because work was performed too late., Much
grain spoiled. in the sheaf and gj§p shock in the fields. TFinally mice apppeared in
large numbers in North baucasus, in South ﬁkraine, irjl-;f;;imea, and in Kazakh SSR,

destroying much grain’ in stacks and storage sheds., In addition to the foregoing

factors tending to lower production, Schiller mekes the following statementiﬁ\

C"Heavy rust demage appeared in certain areas iﬁnﬂ}?qrt?y()aucasus, in parts of

the western side of the Lower Volga, in the Centrai “and in West

[ ) ;

T P

| NBlask. Lk

¥ The great drive:tb collectivize 100 million peasants began in 1929, Tg March
1930, Stalin called a temporary halt, but the good harvest of 193C-31 was taken as

an indication of the success of collectivization, and the drive was continued. By
the middle of 1931, official statistics show that 13 million households, or 52.7
percent of the total, had been collectivized., The Ukrainians and the Cossacks living
in the grain-producing regions had resisted collectivization, and the measures taken
against them were ruthless, accompanied by marauding, arrest, and even slavghter

of the better class of farmers, leaving the conduct of the collectivizedfand hold-
ingsin the hand’of the poorer and less able peasants. !
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Ukraine" 2/ —- that is, in the oblasts west of thé Dnepr River, In certain other
districts of the Central Agricultural (Black Soil) Region and of the ‘western

gide of the Lower Volga, 1932-23 harvests were better than in 1931-32. There were
also better harvests in South Ukraine and the Crimea, Although the harvests in

1932-33 in the Volga, the Urals, and West Siberia were better than in 1931-32, the

production could not be considered "good." In Central* and West European USSR,**

in East E‘iberii)and Central Asia, an average production was obtained, On the
- ¢

other hand, production in the southern' surplus regions of European USSR as a whole

Wds
W poorer than in the previous year.

The weather conditions in 1932-33 were generally favorable, and, in fact, the

-33
} production estimated at 66,4 million metric tons was slightly better in 1932,1 than

, -33-
i in 193:;\but about 2C,5 bercent below that of 1930-31. The governmemt, however, again

)
went onto the farms as thfough there had been no crop failure and exacted heavy
"

deliveries amounting to 18.8 million tons, or 22.3 percent of the procduction.

1332735

During 'b-heAynr the govermment exported 1.5 million metric tons of grain, which,:
if deducted from the 1,8 million tons of procurements, indicates the equivalent of
17.3 million tons left for nonfarm utilization. This quantity was 3.9 percent below

the nonfarm grain évailability during 1931-32 but was 7.5 percent greater than

during the good crop year 1930-31. Deducting 18,3 million tons of procuremehts from

* DBy GEEEER," Schiller means the former #entral Industrial Regionf;which con=-
forgs goughly to the mogern #Central European USSR,

*T*% st European USSR, in this case, includes Kalinin and Smolensk oblasts and
the ; lasts of Belorussia (fromtiers of 1937).

My ., =17 -
Mt Lonsilind 37
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L y DR EEN
the éstimated production of €¢6.4 million tons indicates that the farm population

had about 47.6 million tons to carry them through the consumption year 1922-23,
Although, taking the USSR as a whole, this total is 4.2 million tons e left on
farms in 1931-32, the distribution was irregular, with somewhat better availabilities

in Asiatic USSR and in the central and northern parts of European USSR, The southern
R .

g)waﬂ

,\surplus regions suffered, and millions of the rural population, particulerly in

Boinstnl

the Ukraine and ILower Don-North CaucasusARegions, starved to death,

The situetion in the USSR in 1932-33 brings out certain fammmee fundamental facts,
as follows: 1, Although the grein production in 1932 was reduced for the second year,
20 percent below the good crop year 193C=31, the equanimity of the Kremlin was not

disturbed. The government stripped farms of nearly the same quantities of grain
for nonfarm utilization as in preceding years andJ although millions of peonle were

starving, ruthlessly exported 1.5 million metric tons of grain,¥

S %308
2, “It is possible for s stem-rust epidemic to spread over parts of the southern/v

surplus gegions I, II, and IIT-A, There is, however, no evidence indicating the

4

extent of the spread or the intensity of the damage caused by the iInfectlon. *#

Tt rust be borne in mind that the success of a BW attaclk on Soviet grain witlr
feather-bomb droy}?will depend very largely on the extent of the stem=~rust spread grids
and the intensity of the destruction, within these grids, of the wheat, rye, barleyl.e

" vl Euneptoa 1 $°R,

and oats growing in the three surplus regions a the time of the attack, ***

% TIn a previous report,GIA/RR 5,
Appraisal of-%he Effects®f a Biologica
made to assess the effects on Soviet econo

the grain;\most susceptible to rust, Tndiscussing the first of these/three loss

patterns, it was concluded that if as a result of a BW attack on Soviet grain a 20-
percent loss of all the wheat, rye, and oats and a 1C-percent loss ?'f all the barley
produced in the USSR were sustained, the effects on the Soviet ecopomy would be re=
latively small even in the second year of such an attack, ;’!

#% Tt should be noted, however, that in two of the regions inhich heavy stem-rust
damage was reported the production wes better in 1922~322 th 1921-22, These
-regions are the Central Agricultural (Black Soil) Region (Ré€gion I1I-A) and the
western part of the Lower Volga Valley (Region II). .-~
®¥#%  An analysis of evidence based on US experieﬁn’gerfﬁ’i'th stem-rust spread follows

in Part II of this report. .
P /oéﬂ-u 198°%,
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e
PART II

INARY STUDY OF '

e TEM-/Pusr .SP[M&

4, Problem.

To estimate on the basis of recorded instances of cereal stem-rust spread
from infected barberfy bushes in the US the areal extent which diseasse of
damaging‘ proportions might be expected to reach following a single drop of the
currently available BW munition.

B. Conclusion.

In spite of limitations imposed in comparing stem-ru t spread from barberry

bushes with that from a munition drop, it is avay damage aver.an

area of not less than 100 square miles can be expected from esch successfully

established focus of infection resulting from BW attack with stem rust early in
the growing season, given a susceptible variety of grain and at least reasonably
favorable ensuing weather conditions.
C. Discussion.

1. Scope of Inquiry.

The success of overt attacks aimed at establishing cereal stemQrus read
of epidemic proportions is dependent on the same complex of time-weather factors
which govern the development of natural epldemics, At the present time, déta on
all‘the factors in this complex, as r?i}ated to natural epidemics, are inadequate
for an accurate assessment of the development and spread of stem rust which might
result from the artificial estsblishment of a single focus of infectibn. Within
imposed time limits, full use has been made of available data on the natural spread
of cereal g;emgsttfrm barberry bushes in the US (see Appendix' Qm

In connectfon with the barberry eradication program of the US Department
of Agriculture, some 1,528 case histories of stem-rust spread from infected bar-

berry bushes were compiled. The great ma jority of thess case histories, over

90 percent, represent very limited spreads from small local focsl points of infection,

. obviously 1imiﬁg3%heir usefulness for the purpose of this survey. This
]
limited spread may have resulted from one or more of seversl factor:jas follows:

(a) only one small bush or at best a few small bushes in a restrict area were

* Prepared by the Office of Scientific Intelligence.

-19 -
iR
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i#ivolved; (b) the barberry bushes were only moderately ixnfected; and (¢) considerable
distance intervened between barberry bushes and susceptible grain or grasses.
Because'these histories were collect;ad during the course of barberry eradication
vork, meny were teken two or more weeks before crop maturity and so do not give an
acpurate pleture of totel spread or final severity.

Some 132 cases, or 8,5 percent of the total, were selected as representing
gpreads of more than 1 mile, In the selected group are found examples from every
kind of terrain and most of ‘the broad land-use patterns under which smell grains
are grown in the U8. The survey also includes, insofsr as theré are parallel
conditions in the US, all of the climatic variants likely to be importent in e
target ares.

2. Findings.
- ae gf the 132 cases where stem-rust spread extended more than 1 mile,
28 were dramatic, ranging from 50 up to 2,260 square miles, Heavy damage in
these instances covered from 5 to 250 square miles, depending on time and other
factors, such as the amount of suscertible crops near the focus of original infection.

Db. Presence of abundant earlyrinocu.lum was common to all of the more dramatic
spreads. The number of barberry bushes was less important than their size and the
heaviness of infection. The distance of the berberry bushes from the susceptible
erop has en important effect in determining the amount of original infection ol
the crop and the subsequent build-up end spread.

___:)c. Stem-rust spreed from local foci of infection has occurred under the full
renge of geographicel location, clime.te,}md terrain characterizin 18 states of ,
the W«AUS in which barberry ersdication has been conducted.

_; d. Land-use pattern — that is, proportion of land in totel farms, croplend,
pasture, and woodland, where this last does not exceed 25 percent scattered through
eroplend =- does not seem to limit the spread of stem rust. When intensive infection
ig established on mall grain, extensive spread is possible even though fields
of susceptible smali grain are scattered smong nonsusceptible cropse

; e. In open plains or rolling country, spread will go in any direction, controlled
only by winds. In vslleys, heavy infection patterns, probahly influenced by
diurnal air movements, often follow draingge lines. Woodland which is near or
which completely surrounds barberry bushes has some effect in reducing build-up.
Stem-rust spread was rarely symmetrical in the case histories reviewed, being commonly

fan-shaped or soﬁxe modification thereof, extending awey from the focus of infection

in the direction of preveiling winds.

-
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3. Limitations Iﬁgosed by the Nature of the Survey;

The survey here reported is of a preliminary nature and will be supplemented,
within é year, by the findings.of work now under way, part of it in the field, 1In
view of this and of the nature of the material employed, it is essemtial to stress
the following specific limitations in order that the‘findings be correctly evaluated:

a. The case histories which furnish the Basis for this survey were developed
primarily for educational and demonstration purposes and in the great majority of
instances contain little date other than.the extent of stem-rust spread from one or
more barberry bushes which may have served as a primery source of ipoculum. In some
cages a generel statement is‘made as to rust severity asnd grain loss. General state-
ments on yields are occasionally given,Abut, on the whole, there is no very valid
basis for emtimating the extent of demage.

' b, Time limitations havé precluded the study of certain factors which should
be taken into consideration in such a survey. Weather during the seasons and in the
localities id:yolved, the most important of these factors, has not been teken into
account, nor has there been considered the re3ative earliness or lateness of the
season as it influences the time for build-up of inoculum.,

Ce 'As noted above, aveilable data were customarily taken at the time of
bearberry destruction work, considerably before actusl harvest tize. These data often
represent a very much smaller total effect than that actually experienced,

| d. It has not been possible to develop any satisfactory way of translating
eteE:EEiE“spread oceurring from the more or less concentrated yet limited foci of
barberry bushes into what might be expected from the larger, and originally more
diffuse, centers dgveloping from feather-bomb drops. Case No. 11, Appendix A,
most closely parallels the overt BW attack.

e. Presently available daﬁa are not adequate to predict with accuracy the
square-mile area in which a crop loss of 50 vercent will occur"as a result of stem-

rust spread from a successfully established infected area of 1 square mile (the problem

originally proposed). The historical record of rust development in/ﬂgstern Manitobe
during the years 1929 and 1935 illustrates this fact.‘ The former was a year of

11ight® rust;‘the latter; "very heavy."* Data eomparing dates of crop heading, occurfence
of spore showers, earliest and light general infection, and general harvest, together

T 2, Rk and
with the amounts of spore fall and finel amounts of rust, are %

* With one exceotion, in which "heavy" damage was defined as 20 percent or moreg there

?M“ are no percentage values eghivalent to the terms "heavy," "moderate," "light," ahd the like
H /kf& ; imf—; A= P, , a2t :
' jh! f ROReSnorny ﬁm

T i 3 C Cw am ”’pt
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Table 2

Record of Stem~Rust Development
in Eastern Manitoba
1929 and 1935

[Dates of \jgg;ggs of Infection
Occurrence of  Number of Spores Light Date of Amount
Iear Spore Showers per Square Inch_ Earliest General General Harvest  /of Rust

1929 14 e 18 June 326 3 July 3410 July & August Light
A Y
1935 245}»\'9*4/30 June 365 3 July 3-%e10 July & August Heavy

Weather during the period from heading to harvest was clearly the determining

factor, (See Appendix B. ) .

el

4e Implications with Regpect to * Operstiong. - Z; A‘“j- ?

While recognizing the above limitations, the seversl records of spread from

s SARS——

barberry bushes presented in Appendix A show positively that, under a wide variety

=

of conditions as to terrsin, geographical location, and season, a destructive spread g

of varying extent will occuz" when a central source of inoculum is established,

It is believed that cereful meteorologicel analysis of target areas, with current
utilization of meteorologicsl data and 3- to 5-day forecasts, will remove many ele-
ments of uncertainty from operations. / - e leiii.y:z, v m&méf{:‘»u# Wﬂfi

The failure of significant s;;u;ﬁead in over 90 percent oi the cese histories ‘g
VL,

emphasizes the necessity for large amounts of early inoculum which, by infecting
a suff'iciently extensive area, builds up the 1n1;rlense quantities of inoculum required
for major epidemic spread. A4s an alternative, ﬁ suggests a large number of
relatively closely spaced, smaller foci from which spreads will coalesce, One case,
in Gooig.’hue County, Minnesota, (not included in the series of examples cited in this
eummary)') illustrates such a situation. In this case a spread covering one township
was formed of the coalesced small spreads from some 40 or more scattered foci,
Intensive research is therefore necessar;fr?,o determine '“ whether operestional spore
distribution should be diffuse over an entire area so:as to form numerous relatively
closely spaced, small foci or in more msssive concentrations regularly distributed
at intervals of several miles and (b) to perfedt munitions designed most effectively
to echieve optimum spore distribution,

In nature, those spore showers which establish originel infection commonly

extend over periods of time and occur at intervals of several days each, Hence,

a &

-
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in eotihestion with a BW operation, the mumber of drops necessary to give reasonable
assurance of an adequate initial infection must be determined. ,
The pattern of munition drop must teke into account the unsymmetrical nature

of the hoped-for spread in relation to wind and topographic features. It seems that

‘land-use patterns will not materially affect development within wide limits,

The Pine Camp test of the curre;n‘c,:!.gr available crop BW munition achieved
primary infection over an area of 25 squarémiles. The early establishment of such
8 focus should result in & build-up and heavily d,aiaging /})read over at l’e/ast
100 square miles, Actual experience in 1946 in Adems, C.umberland and York counties,
Pennysylvania, indicates that in a favorable season, spread from a focus smaller
than that reasonably expected from a BW drop covered 600 square miles, with
250 square miles of heavy damage. PAcogniz:Lng that thls,j'ﬁ‘eav;y damage{ spread is

B
not to be expected under average conditions, it seems conservative to plan on the

besis of 100 square miles, If weather conditions are so unfavorable that this

result is not achieved, it is one of the calculated risks thet must be taken,

23

T
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APPENDIX & .
SUMMARY OF ELEVEN CASE HISTORIES OF STEM-RUST SPREAD
IN THE NefTHILK PART OF THE K

&

)

In studying the interrelations of land-use pattern, terrain, and general
climate 1nm sten;-&rustA ’2§ studies of cese histories showing extra-
Pordinary spread were‘ ;ﬁalyzed. These we;e representative of at least four
types, as follows:

(1) Level %o gently roiling areas where a high proportion of all
lend was in cultivated crops, where grain crops occupied more than 20 percent
of all land, and where woodlend wes less than 5 percent;

{(2) Topographically similar areas where the proportion of all land
in cultivated crops was 60 percent or less, where mixed cropping was general,
thre grain crops occupied less than 20 percent of all land, end where wood-
lend was O to 104percent; |

(3) Wide stretches of rolling terrain, only a very small part of
which was qyapland and the remainder of.which was an unimproved treeless
expanse, with grain fields generally scattered widely; and

(4) Mixed farming confined to intermountein valleys, interspersed
with woodland, with grain crops occupying 5 to 20 percent of the total cultivated
area.

The‘geographic renge of these studies includes northeastern Washington,
Montana, Wyoming, Colorado, Nebraska, North Dakota, Minnesota, Iowe, Missouri,

Wisconsin, Indiansa, Michigan, Permsylvania, and West Virginia. Summeries of 11

ool

considered examples follow. (PE

v .
l. Rice County, Minnesota, 1922.

In Rice County, according to the 1925 census, cropland made up 59.1 percent
of the total area; smell grains, 24.2 percent; pasture, 19.2 percent; and
woodland, 8,7 percent. |

Centering about the town of Northfield, at distances of 1 to 6 miles, were
seven groups of barberry bushes from which stemerust sp#?gd to the surrounding
erea in 1922, The average date oi'first infection of grains from aeciospores
in Minnesota is 24 May. A map showing distribution as of 10 July, about 7
weeks later, indicates that the entire area within four townships (144 szpare
milés) carried a.stem-rust infection fanging from "heavy" in the area nearest

to the berberry bushes to a "trace" in areas farthest away. The average date

» Fau /Mqu{’lﬁ‘{w At Mbgf,g,(; it ) Lec /53*{’4;, 3 f MM
<
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for spring wheat harvest in the area is 1 to 1l August, so that 3 to 4 weeks
still remained prior to harvest. Win‘bér wheat, on th'e. other hand, was
approaching maturity, while oats had approximately 3 weeks to go. On 10 July
the mep indicates that stem rust was "heavy" in 19 square miles, "moderate" in
38 square miles, and "light" in 72 squere miles, with a "trace" infection in the
remainder of the 144 square miles (leading off the map).

During the interval before harvest, "moderate" infection builz.up to the
®heavy" level, and a large part of the entire 144 square miles developed a very
seriously demeging epidemic, the total spread reaching 315 square miles. Data are
not adequate on which to make e firm estimate of the area in which demage reachéd
50 percent of the orop.

-
2. Faribault County, Minnesota, 1926.

) land
In Faribault County in 1925, farms made up 70.7 percent of the tota%a.rea.;

grain crops, 27,1 percent; and woodland, 2.5 percent.
In 1926, some 70 barberry bushes growing in the vicinity of Rice Lake

served as an infection center for the spread of stem rust. A map, dated only

g "July," covers 12 ‘townships in which rust is shown over the entire area in
verying degrees of intensity. Approximateiy 66 square miles are indicated to be
"heavy"; 184 additional square miles, "'moderate"; and the remainder of the 432
square milés, or 182 square miies, a.sa/"trace" to "light." A report, epparently
of & later date, states that stem-rust spread to wheat was "heavy" over the
entire eastern halg’of the county, or 360 square miles. The inclusion of this
later statement suggests that the data for the map were collected before harvest,

but how long before is not indicated. No data are available on which to make

dan darien gfr rened b
8 firm estimate of the ars$ 50fpercent (RN J};"ﬂw !.J».é/& .
v

3. Barnes County, North Dakota, 1925.

Barnes County is typical of the Northern Great Plains. In 1925, cropland
made up 71.2 percent of the total land area; grain, principally wheat,.44.4 percent;
end woodland, less than 1 percent.

Two groups of barberry bushes lying about 6.5 miles apart -- one 6 miles
northeast of Valley City and the other 9 miles east -~ served as focal points
for stem-rust spread in Barnes County. One contained 15 bushes, and the other 10.
A map dated only "August 1925," which probably indicates stem~rust spread at harvest
or shortly before? harvest being 1 to 11 August in that area, shows coalescence
of spreed from the two foci. An area of "heavy" infection scales out something
more then 20 square miles; "modefate" infection, 80 square miles; and "light"

infecfion, 80 more square miles. The statement is made that, within 1 mile of
Approved For Release 1999/09/21 : CIA-RQP79T01149A000300050001-8
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the first éroup of bushes, yields were between 6 and 11 busheli1and graded
No. 3 and that at corresponding distances from the second group yields ranged
between 7 and 9 bushelsAoEL:hg;rresponding grade. The statement suggests a
probeble reduction in the heavily infectedvarea ranging froiIZO to 40 percent
depending on distence from the primary infection foci. There are no other

date suggesting the degree of actual loss.
é

4. Grend Forks and Traill Counties, North Dakota, 1928,

These counties are typical of the Red River Velley. The terrain is level,
end woodlend occupies less then 2.5 percent of the ‘total land area of both
counties, In 1929 the percentage of all land in snall grains.was 38,8 in
Grand Forks County end 43.9 in Traill County.

Two large barberiéf:F 9 fé;t high end with a spread of 107 square feet,
located in Grand Forks County, were the center of a stem-rust spread in the
two coﬁnties. Both bushes were very heavily infected. Spread to grains
probably'gegan in late June. Observations in August, presumably at about wheat
harvest, showedia spread fanuing out more than 10 miles to the southeast.
Spread to the east reached the Red River, a distance of about 2 5 miles. The
pattern of spread 1ndloated continuation ecross the state llqe into Minnesota,
but no observations were noted for that state. In North Dakots the mep
indicates a spread ranging in severity from "heavy" to "light" infection over
an ares of 55 square miles., Of this spread, some 12 square miles were indicated
to be "heavy"; about an equal areiﬂ“"moderatet) and the remaindeﬁ, "light."

The pattern of spread suggests an added aree in Mimmesota approaching in size
‘ that in North Dakota. Although 1928 was a year of light stem rust in the
north-central states, the amount and distance of spread in this instence indicates
that conditions for the establishmént and development of stem rust, at least in
the Red River Valley, were favorable enough to create a destructive epidemic
spreAd for at least 25 square miles, with less damege over a wider area. No
' Wb £ fhes ps
data-are available on which to bese—an estimate of the areq Widddwe which erep
Aeeshid A A
damege eque.-l-l—edr 50 percent, /‘;'zt ﬂ?*f"

6o McLean, Sherldan, Burlgggp Oliver, and Morton Counties, North Dekota, 1929.

These counties are loceted along the Missouri River in the west-central part
of the state. The area co;cerned, immediately northwest, north, and northeast
of Bismarck, is typigal of the Northern Great Plains. Taking Burleigh, Morton,
and Oliver as typicel, according to the 1930 census, cropland made up

approximately 40 percent of the total land area of eech county; small grains,

epproximately 24 percent; and woodland, less than 1 percent.
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In August 1929>the stem=-rust spread fromA groups of barberry bushesJ one of
12 and the other of 16 bushes, The two groups were situated 2 miles
apart, near the west bank of the Missouri in eastern Oliver County. A survey
made ‘in the ﬁeek of 8 August showed a total spread, ranging from "light" to "heavy,"
covering some 2,260 aquare miles. Of this total, approximately 215 square miles
wére ra“bed‘ "heavj“; 245 square miles, "medium"; and the remaining 1,800 square
miles, "light." Outside the 2,260-square-mile area, all grain was indicated
to carry a "trace" of rust. Since 1923 was a year of"mediuf stem-rust damage
in the north-céntral fegion, a general sprinkling of stem rust would be expected
by 8 August over most of North Dakotg, including this area, even though it is
outside the section where greatest damage occurred from the general epidemic
of that year. In these counties the princip;al stem-rust damage was caused by
the spread from the ioarberry bushes. No date are available on yields or extent
of demege by field or areas. The survey was ma.de by an experienced individual,
however, and elsewhere in his surveys, "heavy" indicates demage ranging from
20 percent up.

-

6. Kit Carson County, Colorado, 1922,

H Cmfﬂ.% ) .
is typital of the high plains of eastern Colorado end northwestern
A

Kensese, The topography is that of the rolling plains. " In 1922, much of the land

wes still undevelopeds. Cropland made up only 14 3 percent of the total land aresa;
smell grains, 6.2 percent; and woodland, all of which was along stream valleys,
less than 2 percent. ol 2‘&%&{.
’/ .
Iwelve heavily rusted barberry bushes in the town of Burlingtix/ provided the
primary stem-rust inoculup. " the average date for /‘&e”f‘irst appearance

A

26 June & "moderate" infection on grasses and grain extended one-hglf mile from

of rust infection on grains and grasses from barberry =

the bushes; "light" infection, 1 mile; and a "trace," beyond 2 miles. F:‘L’nal
reports indicaeted that in the 3 to 5 weeks before harvest, depending on whether
the crop was winter wheat, sprlng wheat, or oats, the spread ha.d extended 20
to 25 miles from the bushes, wzth a severlty rendering many fields unfit for
harvest, The finel report gave no estimate of total area of spread or of the
eree within which damage was severe. A

v
7. Decatur County, Indiana, 1922.

0
&#&gy is representative of the slightly rolling topography of the east-

central states. According to the 1920 census, ¥ cropland made up 51 percent

of the total land aree; small grains, some 16 percent {or approximately 30

t of all cropland); an
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One very large barberry bush, probably 60 years old, was the center of
infection for an extensive spread. The average datc_z of first infections on
grains from barberry bushes in Indiana is 17 May. By 1 July the average date
of the winter wheat hérvest, severe infection had spread to 50 square miles.
The usual yield of wheat in the area at that time was about 22 bushelsA Whicfl
was cut to an estimated 8.8-bushel average, or, considering reduced bushel
wéight and poorer quality, more than 60-percent damege. How much farther

the spread extended with less damage was not recorded.

- P
8., Laramie and Platte Counties, Wyoming, 1920.

The area in these two counties in which the spread occurred is typical of
the rolling high plains. In 1920, only limited land had been broken out, and cropped
and grain fields were few and far between. In the two counties, according.®o
the 1920 census, the percentage of the total area in graih crops was only 3.8
percent in Laramie County and 1.9 in Platte County.

A barberry hedge surrounding a park in the city of Cheyenne was the center of
& rather long-range spread in 1920., Fields some 42 miles north of Cheyemne
ZNere rusted from 20 to 35 percent, and at 80 miles north at Wheatland, 10 to
20 percent. At the same time, wheat at Pine Bluffs, 45 miles east of the
barberry bushes, was pastured off as not worth cutting. Similar spreads
occurred in 1921 and 1922, the bﬁshes being removed in the latter year. The
widely scattered occurrence.of wheat and other grain fields did not give '
opportunity for extensive early season build-up close to the bushes and

therefore gave no criterion of the area of "heavy" damage.

4
9. Flathead County, Montana, 1942.

The area involved was the Flathead Valley in western Montane immediately to
the no:;'l:h and west of i?lathead Lake and west of the Continental Divide. Farm-
land in %@;ﬁﬁéctically all confined to this valley. Of the
farmland, Ci%;ﬁlgmd‘(oﬁe-third in - small greins) mede up 31l.5 percent; woodland,
45 percent; and.pasture, the rest. Much of the cropland, however, is contiguous.
Two barberry bushes within 100 feet of a field of winter wheat 1océ.ted Just
wes‘@ of the town of Big Fork were the center of infection. Om 1 July, when
wheat was flowering, only 4 weeks before ha.rvest, stem~rust spread was fanning %__
out i%the wheat., A map prepared at the end of the season showed & "heavy" .

infection extending over 4 square miles, "moderate" infection over fews additional
-

square miles, a "light" spread over 4% more square miles, and s "trace" over
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the remaeinder of the 216 square miles that were mapped. This spread was very

signii‘icg.rf, considering the short fime involved. No data are given on yields
& Fin

on o npke b firo LR ‘,‘ ’ e wHisihy Shprp prry A

. > esﬂnu'bng’\the area | SE=h— 5D /M . ? g* iﬁé/&;

10, Monroe County, West Virginia, 1943.

-&G}f is%in the mountainous country of southeastern West Virginia.
A -

A series of intercommecting mountain valleys with valley farmlands and hil}i
side woodland and pasture is cha_ra.cteristic.’ Only about 20 percent of the
- land in farms is cropped, and about 20 percent of the cropland is in small
grain, Woodland occupies about 30 percent of all farmlend.

On & map of the area, barberry bushes are shown at nine poin’cs'along a
b-mile stre-‘bch running south‘egst from the intersection of Greenbrier, lMonroe,
end Summers counties. Stem-rust spread was principally in Wolf Creek and
Second Creek townships. The survey map, dated 16 June, indicates a "very g 5
heavy" infection over some 17 square miles, "heavy" over . square
miles, and "moderate" over at least 50 additional square miles. As mapping
was stopped at geographic and other boundaries with no apparent relation to
stem-rust spread, the extent of total spreé.d carmot be determined. At the
time when the crop was in the medium dough stage, rust se.verity ranged from ’
100-percent prevalence and 80-percent severity to 50-percent prevalence and
10-percent severity a"b the more distent points. Some 10 days remained before
harvest, and these degrees of severity undoubtedly built up to mere destructive
‘pro'portions. No data are given on yieldg)‘ but the rust readings suggest a€ﬁ"
least a 50-percent yield reduction from 10 to 15 June in the 25 square miles
of “wery heavy" and "heavy" infection.

v v v
11, Adams, Cumberland, and York Counties, Pemnsylvania, 1946,

These counties, located in south-central Pennsylvania, represent an
intensively farmed, productive area of moderately rolling terrain. There are
& number of straé.ms, draining generally northeast toward the Susquehanna,\ I'n
these counties, 76 percent of the total land area was m farms in 1946. About
83 percent of this farmland was in crops, of which grain cfops made up one=-
third. Woodland occupied some 15 percent of the total land area.

Some 1,200 or more barberry bushes, of which about 50 large ones were
strategically located near grain fields, all within a square-mile area, were
the primary center of an extensive stem-rust spread in 1946. The stem~rust
spread exten&ed irregularly with a rough conformity to drainage patterns in all

directions, but more particuiarly to the east, went, and north. Thejgspread

cofRRRPYRY Ford3elenss, 12390941, 0 -BRPE3TRI143A0003000°00008.,  An area

27
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approxima‘ging 600 square miles was generally infected. In some 250 square
miles the damage was heavy. Farm yields were obtained on one leg to the east
of the infection center in the most heavily damaged area. These yields ranged
from reductions of 20 mewsssws to 45 percent. A ﬁhre‘shenr operator in the area
reported that the average yield foing ares which he served in this heavily’
infected section was 20 bushelsAas compared with an average of 30 bushels in
normal years =~ an over-all reduction of 35-—1/5 percents If this reduction be

accepted as average for "heavy" infection, it probably meant at lkeast a

40-percent loss for half of the wheat in the 250-square-mile area.

30
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